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determination of the velocity of propagation of heat in the mass constituting
the charge of the boxes and then regulate, on the basis of the results thus
obtained, the length of the successive cementations carried out under identical
conditions, either as regards the method of making the charge, the raw mate-
rials used, the operation of the furnace, or, finally, the dimensions and the
form of the boxes used. In any other case it would be illusory to consider
that a procedure of the kind just indicated can furnish data of any exactness
on the propagation of the heat in the mass constituting the charge of theboxes,
and only when it is not necessary to obtain perfectly definite results can
this procedure be used, even though complete identity between the condi-
tions under which the operation is effected and those under which the test
was carried out is not realized.

When the conditions which I have indicated above are not realized, it is
not possible to obtain with certainty and precision pre-established results
from cementations carried out in the usual cementation boxes charged cold,
except by working in such a way as to be able to determine at any instant the
temperature in the various regions of the mass constituting the charge of the
boxes.

This last condition may be realized quite well by placing a tube of iron
along an axis of symmetry of every cementation box in such a way that the
two open ends of the tube pass tightly through the walls of the box and pro-
ject outside of it.

A thermo-electric couple, whose junction, suitably insulated, is placed
successively at various points of the tube, permits then of determining the
temperatures of the various " strata" of the mass, in each of which, for reasons
of symmetry, the temperature must be nearly constant. Nevertheless, the
placing of such tubes is not always possible; as happens, for example, when
pieces of steel of considerable dimensions are to be placed in the boxes. And
in any case the joints between the tube and the walls of the boxes very quickly
become loose, giving admission to air, which is very harmful to the success of
the cementation. This results in greatly shortening the normally brief
"life" of the cementation boxes, and therefore in enormously aggravating the
most serious disadvantage of the processes of cementation using boxes.

Nor can the theoretically perfectly logical and very ingenious solution
proposed by Grenet1 be regarded as practical. It consists in "heating the
boxes in a continuous furnace whose temperature rises sufficiently slowly so
that the boxes may be considered practically to be in temperature equilibrium
with the furnace." Grenet proposes to obtain such a result by means of fur-
naces of an elongated form, whose ends are kept at a temperature consider-
ably lower than that of the operation at which the cementation is to be
effected; the boxes would be introduced into the furnaces successively "in
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